A new device for elbow extension, developed as a dynamic orthosis and also as a static splint for a C5 tetraplegic arm, is presented. A patient with tetraplegia, probably related to infection of the central and peripheral nervous system, had a paralysed right triceps muscle, with a very strong corresponding biceps. Exten sion by force of a posterior stretched rubber ring made the arm useful, while the possibility to lock the elbow hinges of the orthosis at any desired angle enabled static splinting of the elbow to increase the range of motion.
Introduction
Flexion contracture of the elbow is a well known complication of spinal lesions below the C5 segment which may aggravate the disability of the tetraplegic patient. I This contracture is caused by overactivity of the forearm flexors which is not balanced by the paralysed triceps.
Guttmann 1 pointed out the importance of avoiding permanent forearm flexion in pa tients with this type of lesion in order to prevent contracture. The methods used for this purpose include elbow extension by various splints.2-7 Among these are static splints, which maintain correct joint align ment and range of motion (ROM), and dynamic splints, which mobilize joints, pro vide passive traction to the musculotendin ous tissue over an extended period of time and improve function.8 Properties of both types of splints have to be combined in one device to achieve two objectives simultan eously: improve the active ROM at the elbow (the amount of motion achieved at the joint when the patient uses his own muscle power) and enable purposeful func tion of the paralysed limb. Such a combined static and dynamic splint was developed for a tetraplegic patient with paralysis of the right arm below the C5 level and is pre sented here.
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The s p lint
The orthosis comprises arm and forearm braces made of polyethylene and shaped to fit the patient's upper limb; it is attached to the limb by means of Velcro straps (Fig 1 a&b) . The two pieces are connected by flail arm hinges, with one side locking (FAH-lOO, Hosmer Durrance Corp). The hinges are parallel and in line with the medial and lateral epicondyles of the elbow (Fig 1 b&c) . The dynamic mechanism of the splint is based mainly on the force exerted by a rubber ring extension assist (Otto Bock 619 R4) on the posterior aspect of each of the braces (Fig lc) . A spring connected to the arms of the medial hinge assists starting elbow extension from full flexion (Fig Ib) . For static activity the splint can be locked by pulling a string connected to the locking mechanism which is attached to the lateral hinge. The elbow may be locked at any desired angle and released by an additional pull of the string. 
Discussion
Patients with spinal lesions below the C5 segment have intact shoulder movements and elbow flexion that may enable purpose ful activities. Paralysis of the triceps, however, exposes these patients to the risk of developing flexion contractures of the elbows which restrict their ability to position the hands. 1 Maintenance of full ROM with prevention of contracture is, therefore, an important goal included in the rehabilitation programme for these patients. The main conventional therapeutic measure for im proving ROM is manual passive stretching. 9 Orthotic devices, however, may add pro longed gentle stretch, which has also been recognised as an effective method for ROM restoration.4,9.11J A few elbow extension orthoses have been described in the literature. They include the Turnbuckle Splint,5 the Wire Foam Elbow Extension Splint4 and the DynaspIint,6 which seem to be useful in cases of rigid elbow contractures that need a gradual increase in ROM. They also include the Pronator Lively Splint of Abrahams et at, 7 a dynamic functional orthosis which provides forearm pronation and elbow extension.
All these splints, however, were found inappropriate for our patient. This patient did not have rigid contracture; elbow exten sion could be achieved by passive stretching through full ROM. On the other hand, the flexion tendency of his elbow did not allow extension by gravity, and a strong external power was required to overcome it and enable improvement in active ROM. The static splints described lacked the flexibility needed for function, while a spring mechan ism similar to that described by Abrahams et al 7 was not strong enough to overcome the elbow flexion through the full ROM.
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The combination of a hinge spring and a strong posterior rubber band with a locking mechanism enabled the patient to alternate useful function and passive stretching.
The case presented demonstrates the pos sibility of improving results by combining customary therapeutic measures. In our case, the combination of static and dynamic mechanisms in a single orthosis improved the functional activity of an upper extremity in a tetraplegic patient.
